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CONST managenment has devel oped and inplenmented construction
controls which provide the means to manage the construction
effort, track progress, evaluate the schedule, and project

m | estone and conpletion dates. This has been an evol utionary
process, affected by the stages and type of construction
activities required, but has resulted in what TVA considers to be
a very effective process for controlling the construction of a
quality installation

2.2.1 Wrk Cmtro

The Construction Engineer administers all construction

work through the work package program El ements of work
are defined into nanageabl e segnents which can be
acconplished by a typical craft work unit on a one week to
one month schedule. These work packages are defined ina
way that clearly identifies the construction unit/
discipline responsible for the work, and the work package
activities are integrated into the project schedule by

devel oping a work |ogic sequence and durations for each
wor k package

These work packages are prepared by the engineers inthe
construction engineering organization, reviewed and
approved through a formal process, and are then issued to
the craft supervisor. Developnment of the work packages
involves the craft supervisors in determning

prerequi sites, work logic, work place planning, etc., to
ensure that the elenents of work can be acconplished
within the confines of space, material, manpower, and
other resources allocated. The work packages contain all
the information required by the craft unit to performthe
work including copies of controlled draw ngs and

specifications, and documentation and inspection
requirements.

After the work is completed and the feature has been
transferred to operations (NUC PR), any additional work
which may be required is controlled under a simlar

concept called awork plan. These work plans are preparid
by engineering personnel, reviewed and approved by NUC , &p
perforned by the craft, and docunented and inspected by

engi neering and/or quality control inspectors.

2.2.2 Qality Contro

The Construction Engineer provides work control through
the quality control and inspection process. Al the QC
inspectors and the craftsnen are proptrly trained and
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certified, and each engineering discipline (civil

el ectrical, mechanical, instrunmentation, and wel ding) has
both an engi neering function and a separate inspection
function., These two functions are carried out

i ndependent |y, each being managed by an Assistant
Construction Engi neer.

As work packages are issued by the engineers, appropriate
hol d and inspection points are noted. The craftsman
conpletes the installation to the specified hold points
and calls for a Q inspection. Once the QCinspection is

performed and the work is accepted, the installation is
conti nued.

Note that this inspection function is a separate role from
the audit function performed by the site Quality Assutance
Unit.

Production Contro

Production control is acconplished through the use of an
integrated schedule using the work package units as the
schedul ing increment. These work elenments are schedul ed
prior to the work being perforned, through a prerequisite
logic process, and entered into the schedule. The key
transfer or preoperational test activities affected by the
work el ement or work sequence are identified and used to
establish the priority of work in progress. A project
status reporting systemis used which reflects progress in

terms of projected versus spent men-hours and nateria
denmands.

OEDC has consistently enployed productivity inprovenent
nmethods to point out weak areas in sequence and work
control as well as production losses. This is done
thrvugh work sanpling techniques to determne work force
uty'.iatioz and sources of lost or ineffectively spent
time. These results are applied through craft nmanagement

actins to correct and inprove areas subject to such
i mprovenent.

Regui renents and Docunent Control

The construction management has an active program desilned
to identify and control requirenments received fromIM W5
and to ensure that such requirenents are acconplished.



Documentes conveying requirenments are identified by the
designer and tracked and controlled by the constructeion
site. The principle sournes of design requirenents are
design draw ngs, construction specifications, vendor
dravwi ngs and manual s, and contract specifications.

Verification that all inplenentation requiremts have
been met is essential throughout the construction phase
and becomes a critical issue in the ionstruction wap-up.
The Vatts Bar construction project recently devel oped a
Construction Requirements Manual (CI'M which contains
requirenents in a singale resource reference to assist in
assuring all requirenents are being at .

The construction project has a Quality Control and Records
Unit (QCIU) whose major function is document distribution
and control. Al drawings and other doci-nents containing
design information are received and controlled by the
QCRU. Areference library containing all versions of site
procedures as well as pertinent referenced codes and
standards is maintained in the QCRU.

Al design information issued to the crafts and/ or
engineers is issued on controlled distribution by the QCRU
so that changes may be updated in a tinely fashion to
prevent use of superceded information for the construction
of safety-related plant features.

All design drawings are issued to CONST with a letter of
transmAittal, which CONST signs certifying receipt and
returns to the design organization.

Site procedures are devel oped by engineering personne

who convert the requirenents fromupper-tier documents
(manual s) and referenced standards into general and
discipline-oriented procedures vhich describe the subject
requirenent indetail couplete enough to pernit a properly
trained craftsman, technician, engineer and/or inspector
to performtheir assigned responsibilities. The nunmber of
sice procedures and the detail of information provided is
controlled by project manageneant with the objective of
providing adequate instructions to the user

Site quality procedures take three forms. Quality Control
Instructions (QCl's) are devel oped to provide direction
for those actions affecting quality other then quality
control inslectio.is. Exanples are the issue and control
of NCR:, the sequence tor pipe inscallation, thc control
of field procurenent requests, etc.
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Quality Control Procedures (QCP's) are developed to
describe quality control inspection requirements and
contain inspection criteria and recordkeeping

requi rements. Inspection of bolted connections,

di sassenbly and reassenbly of nuclear conponents, etc.
are exanpl es.

Quality Control Test Procedures (QCT's) are devel oped as
part of the construction test program and becone the test
package docunent which establishes test paraneters and
test conduct for systemhydrostatic tests, cold hydro
etc.

These site procedures are devel oped and controlled under
the supervision of the Construction Engineer and issued by
the QCRU. Al activities performed on the construction
site must be conducted in conformance with procedures and
paranmeters provided in site procedure docunments.

A feedback systemis in effect which provides a means for
the user of site procedures (or upper-tier documents) to
provide input to the preparer concerning the technica
adequacy, efficiency or appropriateness of requirenents.

Change Contr ol

Change control is acconplished through aunified Field
Change Request (FCR) and Engi neering Change Notice (ECN)
system Al changes required to design drawings are
acconpl i shed through an ECN process which is used by EN
DES to notify CONST of a pending change. The ZCNis
followed by areissue of the affected draw ngs.

When field changes are required due to constructability
probl enms or other reasons, an FC is proposed to EN DES by
CONST. If the FCR is approved by EN DES, CONST is
notified that an ECU will be issued and followed by the
revised design draw ng.

Both the ECN and FCR are controlled progranms which are
tracked and cl osed once conpleted by the construction
site.

Acconpl i shnment of Devi En and Construction Requirenents

Acconpl i shnent of design and construction requirenents and
verification of the conpletion of these requirenents is of
maj or concern to the construction project. The assurance
that all requirenents have been met is a conprehensive
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program at Watts Bar that has evolved over the life of the
proj ect.

The eonpletion of the schedul ed work packages/plans is the
first way of administratively verifying that requirenents
have been conplpted. This is coupled with a procedurally
controlled "as-constructed" program in whi ch construction
prepares a marked up "as constructed" version of each
design drawing. This "as constructed" data is returned to
9N DES where the final configuration isreflected on the
design drawings, verifying that the actual installation
requi rements have been acconplished

Verification that installation is conplete is inadequate
to assure that requirements inposed during the insta
lation process were met (such as material verification
wel d fit up, equipnent installation requirenents
cleanliness tests, etc.); hence CONST has devel oped an
Accountability Program for ensuring that required
inspections, tests, and exanminations have been conducted.

The Accountability Programis a systemby which itens
which fall under the Quality Assurance Prosranms are
identified, and the required inspections, tests, and
exam nations to be conducted for each itemare specified
by a test code. This data is automated on a conputer
program  As the approved record of each inspection, test
or examnation is received by the QCRU, the appropriate
test code for that itemhas a "conplete status" entered

The required tests, inspections, and exaninations are
described by site procedures and incorporate all require
ments specified by the designer

Thus, when all test codes for the identified quality
related itemare in the "conplete status," another |evel
of assurance that requirenents have been met has been
devel oped and that the work related to that itemis
conplete. Itens such as welds, punps, tanks, valves

pi ping segnents, cable, panels, electrical devices, and
systens tests are tracked in this nmanner.

The posting of cest status in the accountability program
i s independent from the organization conducting the

inspection, test, or exam nation and provides added
assurance th4t the work has been conpleted and the records

accounted for.
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Records Accounting

Records management and accounting is as inportant to the
construction programas installation froma quality view
point, and the project nmanagement has continued to be
attentive to the devel opment, review, storage and
accounting of all records.

A records vault is located on the project under the
control of the QCRU supervisor. This vault provides
tenporary storage for all conpleted records until such
time as they can be nmicrofilmed and transferred to NUC
PR The vault isa fire resistant, environnentally
controll ed area designed to provide tenporary storage of
records.

Access to conpleted records is controlled to ensure the
avail ability of records when needed. Records are
categorized as "life of plant” or assigned a duration of
retention in accordance with established procedures. A
records filing systemand records index is inplace which
provides for retrievability of all stored records. Al
records of inspections, tests, exam nations, vendor
contracts, Code Data Reports, and other records of
activities related to or affecting safety-related
structures, systems, components or actions which are one
of -a-kind records are stored in the vault.

As described in section 2.2.6 above, the accountability
program i s used to identify required records before they
are generated, to track the status of the record, end to
provide iinal assurance that the record has been placed in
the storage vault in acceptable condition. Prior to bei ng
finalized, records are reviewed against established
acceptance criteria to deternine acceptability. This
process has had shortcomings in the past at Watts Bar, and
the project began several months ago to review 100 percent
of the existing records against current acceptance
criteria to assure the records are adequate. This problem
area is discussed further in Section V.

Identification and Control of Materials, Parts, and
Conmponent s

The construction project has a well defined materials,
parts, and conponents control program which is enforced by
constructi on management to assure proper receipt,
identification, issue, installation, storage, and handling
of materials on the construction site



A materials receiving process is defined and inplace which
assures that receiving inspections eval uate inconing
material s against the procurenent specificatcions* Each
quality related itemreceived on the site is verified as
bei ng in conformance with specifications prior to being
accepted for use during construction. During this

recei ving insp6ction, the following actions are
accomplished:

a. Assign proper storage.
b. Specify initial and periodic naintenance requiremencts.

c. Ensure special handling documentation is provided.

d. Initiate a nonconformance report when items do not
seet requirements.

e. Review QA records for acceptability and completeness.
f. Document the receiving inspection by report.

Material, part or component identification and marking is
accomplished individually or in groups using taga, nane
pl ates, or other acceptable methods prior to being placed
in storage. The contract nunber, TVA Mark Nunber, or NSSS
i dentification nunber, manufacturer part number, contract
i tem nunber, description or name, heat nunber for
permanent naterial if required, specification nuaber,
etc., are included in this identification marking as
appropriate. This marking is done so that the itens can
be traced back to the procurenent contract as required
during any phase of construction. Transfer of markings
for pieces rendered or separated fromreceived stock is
formal|? controlled by site procedures.

Storage of material conforms to the requirenents of the
manufacturer to ensure that it is inacceptable condition
for use in the nuclei, plant.. TVA provides several
classes of storage facilities ranging fromcontrolled
humi dity and tenperature storage to outdoor storage,
depending on the specified storage conditions.

Material issue conrol is accomplished through a fornal
wi thdraval pr.cedure requiring the engi ner responsible
for installastion ct3 review and approve a .ithdrawa"
request befotr the craft can obtain matp:ial, parts, or
conponencs from the varehouse tor inscallaticn. Once
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materiasl is released, the craft supervisor is responsible

for the protection and safekeeping cf the material umtil
instaliation is complete. '

Upon installation, a quality control inspection is made
and recorded which verifies that specified material and

‘withdrawn material match the material actually installed.

Name plate dats and other manufacturing information are
verifie. as correct in the case of parts or components.

Periodic storage inspections are conducted by the
responsible inspection unit tc ensure that material,
parts, and components are being properly stored and
maintained during storage. All items requiring regular
maintenance are placed in 2 maintenance program, and the
required maintenance is performed at specified intervals
until the item is transferred to NUC PR.

Control of Tools, Measuring and Test Equipment

The use of tools, measurement, and test equiment is
controlled through site.procedures and inspection
requirements to ensure that the tools and equipment used
in installation and testing of safety-related items are
properly calibrated and maintained.

All measurement and test equipment and specific tools
requiring control are permanently identified and placed in
a program which establishes regular maintenance and
calibration intervals, and tracks the status of the
maintenance and calibration for each device.

Calibraticn is accomplished onsite or at other service
units within TVA using certified calibration equipment
>ased on nationally recognized standards or techniques. A
record of the calibration and date is maintained as a QA
record, and used when necessary to verify the calibration
status of the device. A tag or sticker is affixed to the
device after calibration noting the date of calibration
and the due date for the next calibration. This is to
prevent the use of an uncalibrated device. Calibration
intervals may be adjusted to accommodate job requirements.

In the event an instrument is found to be out of
calibration, all work checked or performed with that
instrument since the previous valid calibratios is
considered unacceptable and is rechecked unl.ss it can be
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determined that all requirements have been met. The out-
-of-calibration instrument is tagged to prevent use until
recalibrated.

Field Procurement

The procurement of major plant features, systems,
components, etc., is generally the respansibility of the
design organization. CONST does have authority to procure
construction related items and services as the need arises
following approved guidelines.

The construction engineering organization reviews and
approves all site quality related procurement requests.
The Watts Bar CONST site QA Unit reviews all site
initiated procurements having QA requirements which are
not processed by the design organization.

Vendors selected to provide safety-related icems must be
approved. EN DES provides a list of approved vendors
whose QA programs have been reviewed and judged
acceptable. When other vendors are used, approval must de
verified before the contract award can be made.

All procured items have quality levels and requirements
specified in conformance with those established by the
designer. The receipt and control of site procured items
are the same as items provided through desizn initiated
contracts.,

Control of Special Processes

Special processes such as welding, heat treating, non-
destructive examinations, ASME Code fabrication aad
installation, ecc. which are applied in the fabriczation,
arection, cr installation of nuclear piant svstems,
structures, or components are controlled by sita
procedures, training and certification programs, and
inspection or surveillance programs. Tais results in
well documented, quality installation which is acceptable
undar the applicabla codes and s:andards,

Ganeral Construction Spesifications and the ASME Nuclaar
Complisnce Manual (NCM) h1ave been developed by IV DJIS =2
describe program requirements for controlling specia
processes, Ixamplas oI sudject areas conctained in
compliance manuals ace welding of safety related ite
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nondestructive examinations; heat treating; fabricatiom
and installation of ASME Code systems, parts, componer.is,
appurtenances, etc. (piping, equipment, valves, supports,
etc.); and field installation control and verification
requirements for electrical and instruamentation devices
requiring such documentation for compliance with
environmental qualification guidelines.

These requirements have been converted to site procedures
describing the process control system which applies to the
use of such special processes. These site procedures
provide:

a. Acceptance criteria

b. Definition of physical parameters of the special
processes (velding conditions, etc.)

c. Fabrication and installation control sequence
including specification of hold points for required
inspections

d. Inspection records
e. Test requirements and associated records

f. Third party inspection program (Authorized
Nuclear Inspector)

g. Records control
h., Personnel qualification requirements and records
i. Material control, verification, and records.

The work packages released to the craft for the
performance of work requiring special ;rocesses contain
clearly identified parameters for application of the
special process, including such information as type of
veld, weld process to be used, certification level of the
welder, etc.

Additionally, certification of the individual performing
special process work or inspections is an entry on the
final record of the work or inspection. This entry is
reverified during the records review process conducted by
the QCRU prior to the record being finalized. This
provides added assurance that only qualified employees are
performing such work to specified procedures.
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As an ASME Code "NAt certificate holder, TVA CONST has
added an additional progrmto the assurances already in
place. An N5 Code Data Report Preparation Unit has been
established at Watts Bar in the interest of performing a
final review of all safety related ASM Code piping system
installation records prior to stanmping and final transfer
of the systems. This unit iscurrently in the process of
(1) reviewing all fabrication, installation, inspection,
and testing records; (2) ensuring that the actual
installation, the fabrication draw ngs, the process
control records and the conponent Data Reports are
consistent; and (3) ensuring that the systemneets

establ i shed requirenents.

Construction Testing

CEDC has devel oped and inplemented a construction test
program whi ch denonstrates that tested structures? systens
and conponents vill perform satisfactorily when
preoperationally tested and put into service. This
construction test programis in effect a continuation of
the Accountability Programdescribed in section 2.2.6, but
concentrates on the verification that the installed
"ssysemt as well as the "el enent"” (which isnmore the

subj ect of the accountability program wvill function
properly. The construction test* are perfornmed on systens
and conponents of unlicensed nuclear units to satisfy
prerequisites to the preoperational test program These
include pressure and other integrity tests, conponent, and
pi ping system cleaning and flushing, equipnent checkout,
and initial operation and adjustnents

The construction engineering organization devel ops a test
matri x which defines the tests to be performed on each
conponent, system etc., requiring tests. This test
matrix i s reviewed and approved by EN DES.

The construction engineering organization then devel ops

test procedures detailing how to conduct the tests,
identifying supporting information, and providing the
forms used to identify equipnent and conponents to be
tested. Using these procedures- Construction Test
Packages are devel oped for each test vwhih details how the
engineers and craftsmen will actually conduct the tast.
The package uniquely identifies the systemor portion of
the system equi pment, or conponent being tesed, the
configuration for the test, and the test instrumentati~n.
These procedures And eost packages are reviewed b7 eN DES,
CONST QA, and MUJC PR (the operator) as appropriate.



EN DES reviews the test information, test requirements,
and acceptance criteria.

Construction conducts the tests with the assistance and
support of NUC PR, and prepares a test resulis package
containing all collected test data. This test package is
reviewed by CONST QA, the responsible engineer, and the
designer and NUC PR as cppropriate. The validity and
acceptance of the test is verified, and the test results
package becomes a8 QA document, which is filed in the QCRU.

This construction testing program is currently being
conducted at Watts Bar Nuclear Plant. These construction
tests are tracked in a status program at Watts Bar which
is a part of the Accountability Programs.

2.3 Quality Management Functions

There are several key management functions which are important to
ensure quality workmanship in the construction of a nuclear
plant. OEDC has recognized the importance of these key functioms
and has assigned these specific responsibilities to key managers
as primary duties which do not routimely take lower priority to
production tasks. The key quality management functions include:

a. Reviewing all noncompliances, investigating the specific cause
and determining .root causes.

b. Coordinating of corrective actions and establishing realistic
schedules of completion.

c. Preparing of responses to the audit organizationm.
d. Working closely with site QA auditors and NRC inspectors.

e. Reviewing, and coordinating site procedure changes which
result from deficiencies.

f. Organizing site QA training and retraining required as a
result of noted deficiencies.

§. Acting as lead coordinator responsible for resolving quality
issues with the design orgsnizationm.

The timely accomplishment of these actions has become increasingly
critical at Watts Bar Nuclear Plant, and the project management
has recently established a separate "Quality Management" unit
(separate from the Quality Comtrol, Quality Inspection, or CONST
Quality Assurance site units) and has charged the manager of this
nev unit with all of these key functioms.



sManageaent reviews are conducted regularly to verify the

i npl enencation of the cnnstruction program in fulfilling these key
functions. These reviews involve the site managers and
representatives of the designer and operator as needed. These
reviews address the areas of interface control, independence and
proper functioning of the engineering and QC units, achievenment of
production, achievenent of quality, and review of requirenments and
comtments to assess required changes, especially as related to
site procedures.

In addition to items identified through this managenent

i nvol vement, the construction project management continually
emphasizes the need to promptly identify conditions adverse to
quality, report such findings through proper channels, and take
pronpt, necessary action to correct the deficiencies. This is a
responsibility of all site enployees.

Site procedures have been devel oped which describe the process for
reporting nonconpliances, determining significance, developing and
i npl ementing corrective actions, tracking the noncoapliances,
evaluating trends, and closure. These procedures are included Ln
the new enpl oyee training programand periodic retraining sessions
which are conducted as required to ensure the famliarity of all
enpl oyees with the program The O DC nonconpliance programis
discussed in nore detail in Section 111.4.0.

To benefit site managenent, a nonconpliance tracking system which
follows the status of all open NCR's, QA Audits, NRC itiens, etc.,
isinplace and accurately tracks all open itenms from opening
through the corrective action and close out process. The
Construction Engineer and his assistants regularly review the
status of open items, reassigning priorities as needed, and
verifying the corrective action status.

The project nanagenent, through the quality assurance
responsibilities of the Construction Engineer, exercises the
authority to stop ywork when noted deficiencies appear to be broad
i n scope and have potential for serious quality inpact if work
continues. The stop work process isdocumented insite
procedures. The CONST Quality Assurance site unic also has this
stop work authority. This site QA uni: responsibility . agliscussd
in Section IV.

The Division of Construction believes tCe devel opnent of a
"quality conscious” attitude ineach enployee . one of che

hi ghest priority objectives for all managers. T.he job descripcir.
of each enployee (and manager) onctains a specific responsibili:?
to become acquainted with and support the TVA QA ?prograns. Th.s
comitment to quality within CONST is denonstrsted by the :raining
each enpl oyee receives.
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Each new enpl oyee receives training in the areas of quality

rel ated construction procedures and TVA's conmtment to nuclear
safety as veil as schedules and quality related reporting
procedures. Regular "quality consciousness" seninars are
conducted for all levels of site managenent and enployees. Al
craftsmen involved in special processes such as velding and
protective coating application are trained, tested, and certified
in the appropriate procedures and skills. Al ethet craftsnen are
trained through the organizational structure in procedures used in
the performance of their tasks. Apprentice programs have been
inplemented in all crafts and consist of a multi-year training
program covering all aspects of a particular craft. These
prograns are a conbination of classroomwork and actual on-the-job
per f or mance.

Quality control inspectors are trained in procedural requirements
and skills before being tested for certification to pezform the
particul ar inspection and docunentation. Engineering personne
responsible for safety-related activities are appropriately
trained and qualified in procedural requirements and receive
sufficient on-the-job training with other working |evel enployees
before being allowed to work independently.

3.0 Performance Verification - Intearaiion of Desian and

3.1

Construction with the Operator

TVA's design and construction prograns conclude with a performance
verification process which integrates the operator, the Division of
Nucl ear Power (NUC PR), into a programdesigned to verify through
preoperational testing that the systems will function as designed.
Active participation in the preoperational testing programgives the
operating organization an opportunity to become nore familiar with the
plant's systems in an operational node. TVA benefits in this area
from the participation of the operator in this test program The
operations organization-actual |y operates the systens involved in the
preoperational tests, and by working alongside CONST during the final
stages of construction, participate in verifying that the work is
compl eted and the systens function properly.

Since TVA does not provide a turnkey installation to the operator, a
transfer process has been inplenented which provides for orderly
transition in the transfer of systems, and subsystens, and features
from CONST to NUC PL.

Transfer Process

When CONST has conpleted sufficient construction and testing of a
systemor feature to allow the preoperational testing to start, the
transfer process begins. A transfer docunent is prepared which
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documents the systemor feature configuration. First, CONST wal ks
down the system or feature and prepares a listing of renaining work
items. This listing is designated as the incomplete work itens |ist
and isincluded in CONST's "Punch List" which contains all outstandi ng
work remmining to conplete the feature bej ng transferred (including
open deficiencies, inconplete documentation, etc.).

NUC PR reviews this package and verifies that the transfer docunent
reflects the actual configuration of the system or feature. NUC PR
also indicates the itens on the "Punch List" which met be conpl et ed
before preoperational testing can be perforned. They also identify
any additional itenms they deem necessary for conpl etion before NUC PR
accepts the systemfor transfer.

CONST conpletes all the work items designated by NUC PR as being
prerequisites for preoperational testing, and INC PR and CONST execute
a Tentative Transfer document. The remaining "Punch List" items are
issued as the Official Outstcanding Work Items L st (ONL). This
tentative transfer authorizes IUC PR to begin controlling the
operation and maintenance of the system thus all owi ng NUC PR to
conduct the preoperational tests as described in the next section.
CONST, however, retains the responsibility to conpl ete out st andi ng
work on the feature or system under a NUC PR approved work plan until
Final Transfer.

Once NUC PR conpletes the preoperational tests verifying that the
systemhas performed satisfactorily, and CONST has conpleted all
nodi fications and other outstanding work, the systemor feature is
ready for Final Transfer. OCONST and NUC PR jointly execute a Final
Transfer document and NUC PR assumes total responsibility for the
systemor feature.

Preoperational Testing

The preoperational testing program verifies thac the plant systems and
features important to nuclear safety meet an established set of
acceptance criteria and prove these systems and features can perform
their intended safety functions as designed. For Watts Bar Nucl ear
Plant, TVA is comitted to a preoperational testing program which
conplies with Regulatory Guide 1.68 RO (11/73).

The inmuplementation of this programwithin TVA i s defined in | D QA
11.1, the Interdivisional Quality Assurance Procedures Manual .
"Preoperational Testing." Thia procedure defines the responsibilities
of CONST. EN DES, and NUC PR in acconoli shing preoperational testing.
These responsibilities are escablished in a nmanner which allows each
division to acconplish its own work in an afficienc manner and Tyet
provides adequate overlap co allow appropriatec, verificacion.
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EN DES has overall responsibility for establishing the preoperationa
testing program for each plant. To acconplish this task, EN DES
identifies the preoperational tests which nust be performed and issues
scoping docunents for each test. The scoping docunent provides a
description of the testing to be perforned;, safety precautions to be
foll owed: identification of test objectives; means of performng the
test; prerequisites to be conpleted prior to testing, required
environmental conditions; justification for any proposed degree of
sinmulation less tha .full simulation; and specific acceptance
criteria. This scoping document defines the mininum level of
acceptabl e testing which nust be acconplished by the preoperationa
ttst.

Once the required preoperational testing program is established, CONST
and NUC PR jointly deternine the schedule for performing the tests and
integrating the tests with the overall construction schedule.

NUC PR is responsible for preparation of the preoperational test
instruction which is the detailed, step-by-step instruction by which a
test is conducted. Each step includes a space for signoff to verify
conpl etion of the indicated actions and conpliance wth the acceptance
criteria. The preoperational test instruction nust be reviewed by EN
DES and CONST and approved by EN DES prior to issue

Prior to start of a preoperational test, the systemor feature is
tentatively transferred from CONST to NUC PR as descri bed in the
previous section. The preoperational test is performed by NUC P1,
utilizing the operating organization personnel who will start up and
operate the plant after licensing to operate the systens being
prcoperational |y tested. The data taken is collected in a test
results package. The test results package consists of the issued
preoperational test instruction with each signoff point signed and
dated to verify the actions taken, all data sheets, instruction change
sheets, test deficiencies and exceptions, appendices, a daily log of
the testing, and the test record draw ngs which document the
configuration of the plant features at the tinme of testing

During testing as test deficiencies occur, NUC PR transmts to EN DES
a test deficiency report. This allows ZN DES te expeditiously take
walLever action is required to resolve the deficiency and to allow
retesting if necessary to denonstrate acceptable performance. The

test deficiency is formally docunented in the test results package
whi ch includes a description of the deficiency, a cop7 of the report
form and che resolution o! the deficiency.

Wien the testing is conpleted and the results package has been
conpi l ed, NUC PR evaluates the results and identifies any items which
still require resolution. The package is then transmtted to EN DES.
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EN DES reviews the conplete results package to verify that the tescting
performed denonstrated that the systemor feature is functioning as
designed and that the acceptance criteria were net. As a part of its
review EN DES eval uates any open items identified by LUC PR and
establishes an acceptable schedule for determining the resolution of
these itens and for inplenentation of the resolution. The
preoperational test isnot completed until EN DES has given final
approval to the results package. Once any required test deficiencies
and/or systemnodifications have been conpleted, the systemor feature
is ready for final transfer as described in the previous section.

Wthin EN DES the preoperational testing program is coordinated by
the Nuclear Safety Systems Group in the Nuclear Engineering 3ranch.
This group coordinates the testing between RUC PR and the EN DES test
representativev; -oviraees the administrative handling of the
preoperational testing documents; performs a selected backup review of
testing docunents to assure that the nuclear safety aspects of the
test have been adequately considered; and provides final EN DES
approval of all preoperational test instructions and test results
packages.

The EN DES test representative, who is assigned overall responsibility
within EN DES for the technical adequacy of the preoperational t-~st
and for preparation of the preoperational scoping document, reviews
and approves the preoperational test instructions and results package
and provides any onsite support needed by NUC PR in performance of the

test. In general, the EN DES test representative is assigned from the
branch or project which has engineering or design responsibility for
the systemor feature being tested. This assures that the EN DES test
representative will be know edgeabl e of the design of the system and
its functional requirements and is therefore able to deternine and

i npl enent  changes necessary to resolve test deficiencies.

Noncritical Systens Testint

The noncritical systens testing programwas devel oped to perform
functional testing of the plant systems and features which do not

serve a safety function inorder t3 vsriiy system performance for
economic reasons. Due to the nonsafety nAture of the noncritical
systems testing program the program is not described in the FSAR

The noncritical systems programis inplenented inparallel with the
preoperational testing orogramand iu also defined In |In~erdivisional
Quality Assurance Procedure (i D--11). The only differences in
theprocessing of noncritical systens docunents and preoperational
testing documents is that, while IN DES does review s noncritical
systems test instruction, EN DES approval isnot required prior to

i ssue.
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Post codi fication Testing

Post oodi fication testing is performed when a nodification to the plant
i s made which inpacts a systemor feature in such away that a routine
mai nt enance check or surveillance instruction performed by NUC PR
woul d not be sufficient to adequately test all aspects or inpacts of
the nodification. The postnodification testing programis described
in|D QAP-2.4 and |D QAP-2.5.

As an integral part of the design change control process addressed in
Section 1.3.5, EN DES reviews all plant nodifications to determne if

a postnodification test is required based on the above criteria. If a
postuodification test is required, EN DES informs NUC PR and initiates
preparation of a postnodification test scoping docunent.

Fromthis point forward, the performance of a postnodification test is
controlled in a manner simlar to the preoperational testing program
and the documents are handled in an equivalent manner. NUC PRis
required to certify that the postnodification test has been conpleted
and the results are acceptable prior to placing the affected system
back into normal operation follow ng the nodification.

Sunmmary

Each of these testing programs provides final assurance that the plant
systems have been constructed per the design requirenents and wil |
function as intended by the design to ensure safe and reliable plant
oper ati on.

| dentification of Conditions Adverse to Quality

A strong quality assurance programmust provide the ability for line
organirstions to identify problens, control work, and correct problens
in addition to those docurmented through the independent audits and
reviews. This, we believe, is the essence of Criterion XV and
Criterion XVI of Appendix B to 10CFR50

As previously noted, every enployee within the Office of Engineering
Design and Construction involved in the design, procurenent, and
construction activities for the Watts Bar Nuclear Plant is encouraged
and has the responsibility and authority to identify conditions
adverse to quality; identify any condition which does not appear to
conformwith requirenments; and identify any condition which does not
appear to be of desired quality. The majority of these conditions are
appropriately identified by the "liae" organisations during daily
design and construction checking, review ng, inspecting, and testing
activities.



The Division of Engineering Design and the Division of Construction
have devel oped interlocking procedures in this area which control
conditions adverse to quality and prescribe the disposition,
resolution, and verification process. Atl conditions adverse to
quality are appropriately reviewed for their degree of importance.

Due to the variance in the types of work performed in design as
opposed to construction, for example, OEDC has developed several forms
for documenting conditions adverse to quality. In EIN DES the primary
method used to docunment a condition adverse to quality (CAQ) results
in the initiation of a Nonconformance Report (NCR). This NCR method
is effective in EN DES for two important reasons. First, as is true
throughout OEDC, any EN DES employee detecting a potential CAQ (a
potential nonconformance or failure to conply) is required by
procedure to document the CAQ on an NCR form

Second, | N DES uses a very low threshold to trigger documentasion of a
CAQ. From information available to TVA, we believe chat the
docunentation of CAQ for design activities is practiced by few design
organixations outside of TVA.

Identified CAQ's in both EN DES and CONST are reviewed by supervisory
personnel and by the OEDC QA Staff to ensure proper determination of
the questionable condition as a CAQ and proper determination of the
CAQ as "significant” per the requirements of |IOCFRSO, Appendix B. For
those NCls classified as "significant," the cause, corrective action,
and action to prevent recurrence unst be documented on the NCR form
Significant NCRs are reviewed independently by the EN DES licensing
staff (NLS) for reportability to NRC-OZE under 10CIR50.55(e) and
10CR21. Again, TVA uses a very low threshold for reporting to NRC
011 compared to industry practice. This low threshold is evident both
from coneents made to TVA by other utilities and by NRC-01E
inspectors, and from the ratio of TVA identified items to NRC
reportable items.

Many CAQ s (on NCR forms) are identified on the construction site and,
i Uthey cannot be dispositioned onsits, are referred to EN DES for
resolution with entries indicating CONST's reconended disposition.
These NCR's are transnmitted from the CONST project manager to the EN
DES project manager. The EN DES project manager transmts the NCR to
the appropriate group in d~sign to be dispositioned. Following a
technical review of the conditions described by the NCR fora, EN DES
will eitner concur with CONST's recomrended disposition or will issue
a revised disposition.

In the design process, nost conditions adverse to quality relate to
software and a single CAQ form is adequate. In the construction
process, there is amxture of software and hardware problems. To
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handl e this mxture, CONST uses two records to document conditions
adverse to quality. These records art Inspection Rejection Notices
(IRN's), which describe conditions of construction inconpleteness as
identified by QC inspectors; and Nonconformance Reports which are also
used by EN DES to docunent conditions inpacting design and/or safety
These docunents are originated by the identifying organization and
general ly reflect conditions which do not meet pre-established
acceptance criteria. These conditions are usually identified during
the receiving, checking, inspecting, and testing activities.

The procedures devel oped and inplenented by CONST address the
identification, documentation, segregation disposition, corrective
action, and verification elenents of an, effective program for the
control of nonconforming itens or conditions. The procedures further
prescribe conunication channels, direct interface between

organi zati ons, establish review levels, and require a trend analysis
program As in EN DES, every construction enployee at -he Watts Bar
Nucl ear Plant has the authority and responsiblity to identify any
condition adverse to quality or to identify any condition believed to
be adverse. The intent is to assure that all concerns are addressed
and resolved regardl ess of safety inplication. Identified conditions
are processed by their degree of inportance. For exanple, Inspection
Rej ection Notices, since they describe conditions of construction

i nconpl et eness which can be brought into conformance with additiona
trades and |abor ef.ort, are not processed in the sane manner as a
Nonconf or mance Retort which describes a condition inpacting the design
and/or safety. Not.-onformance Reports are dispositioned by
construction engineering and coordinated with the appropriate design
organi zation as necessary.

Segregation is an inportant part of the nonc.nforning itemcontro
process. Two basic nmethods of segregation are recogni zed--taggi ng
and/or isolation. Both nethods prevent the inadvertent use or further
processi ng of nonconforming materials, parts, or components. In
effect, the segregation nethod places the nonconforming itenin a
"stop-work” node. Only by an approved disposition, by correcting, and
by verifying can the "segregation" be renoved. Controlled "risk

rel eases" are occassionally approved with the stipulation that the
itemwi |l have to be reworked, repaired, or rejected. The
docurmentation of this condition adverse to quality is left open unti
rework, repair, or replacenent is conpleted
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The following isa sumnary of the Conditions Adverse to Quality for
the Watts Bar Nucl ear Plant as of February 26, 1982.

Docurment  Condi tions " Significant" 50.55(e¢) Osn
CONST IRN 4516 1347
CONST NCR 4037 144 106 323
EN DBS NCR 367 273 145 182

Vendor NCR 222 Ui 4 0
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| ndependent Assurance Prograns

The OEDC design and construction prograns as described in
Section |1l are established and organized to ensure that all
commit ments made in accordance with the license application are
fulfilled and that the underlying requirements of safety and
qual ity are achieved.

However, OEDC does not rely solely on these design and
construction prograns to assure that these conitnments and
requirenments are met but has established a strong, i nternal
Qual ity Assurance (QY) program and organization which utilizes
a vigorous audit program to review and verify the

i npl ementation of all phases of both the design and
construction prograns. The QA program assures that the desi gn
and construction programs conformto the full intent of the
10CFMB0, Appendix | criteria, the requirenents of Section Il
of the ASHE Boiler and Pressure Vessel Code, the applicable
ANSI Quality Assurance Standards, and other regulatory
requirements. More inportantly, the QA program assures t hat
when shortconings and deficiencies are identified they are
resclved in a tinely manner with appropriate steps taken to
reduce the possibility of recurrence.

Qual ity Assurance Organisations

Utimately, overall responsibility for quality assurance and
quality control is assumed by the Manager of the Ofice of

Engi neering Design and Construction (CEDC). To fulfill this
responsi bility, the OEDC Manager has established three

interrel ated QA organizations who share the necessary functions
of establishing, directing, and auditing the i mpl ement ati on of
the QA program covering design, procurement, and construction.
These three groups are the OEDC Quality Assurance' Staff (CEDC
Q), the Division of Engineering Design Qual ity Assurance
Branch (EN DES QAB), and the Division of Construction Quality
Assurance Branch (CONST @AB). In addition, a fourth group, t he
Di vi si on of Engineering Design Quality Engineering Branch

(QBS), also performs sone quality-related functions in the area
of supplier surveillance. Mnagenment of EN DES QAB, I N DES
QEB, and CONST QAB is del egated by the OEDC Manager to the
respective division managers. The CEDC QA Staff is a part of
the OEDC Manager's staff and is accountable to the CEDC
Manager. Figure IV-1 shows these organisations and their

rel ationship to the division managers.

These three QA organisations are independent of those design
and construction organisations involved in production
activities, and are headed by senior managers of equival ent



managerial rank with extensive managenment experience, nucl ear
experience, and a broad anowledge of the TVA organisation.
Their rank is also equal to the highest line manager perfarming
activities affecting quality. Throughout the QA or ganization,
the supervisors and QA engineers have full authority and
organizational freedom to identify quality problema; to
recommead solutions; to bring quality problems to the attention
of the responsible managers; and to verify implementat.on of
solutions. Further, the QA organizations have both
responsibility and authority to imediately stop unsatisfactory
design and construction activities nr prevent further
processing of unsatisfactory items through the issuing of stop
work orders when continued processing would result in defeccive
iteas.

The objective of the OEDC Quality Assurance Program is to
provide an orderly, sysLematic, and effective approach to
achieve quality workmanship and services in the design,
procurement, and construction of TVA's nuclear plants. To
achieve this objective requires a strong commitment to QA by
both line organizations and management.  This disciplined
approach first requires that design requirenents and
construction requirements be clearly and succinctly translated
into procedures and controls to guide the work of all those
involved in the nuclear program These procedures and controls
nust accurately incorporate all regulatory rejuireme-ats and
necessary precautions to ensure that the final product will
fully meet all requiremants and commitmeents. To verify
implementation of the QA program, the QA organizations conduct
a vigorous auditing program Audits are schedul ed, planned, and
conducted to assure that the desig- and construction

organi zations and their contractors are functioni ng in
accordance with the application of QA policy, and are -correctly
implementing all the procedural and regulatory requirements of
the QA/IQC program. If deemed necessary, unscheduled,
unannounced audits may be conducted by te QA organizations.

Both of the design and construction QA organizations have
established programs which fully meet the 01CFR50, Appendix B
Criteria, and the OEDC QA Staff fulfills those Criteria
applicable to the staff. Since the OEDC program does not
utilize the contracted sprvices of an architect-engineering
firmor a construction £irm but performs chese functions in
house, the QA programs for the designer and constructor are
thus conveniently integrated to achieve a nore conpr ehensi ve
CEDC QA program

In the Manager's Office, the CEDC QA Staff has the
responsibility to ensure that this overall CEDC QA program
functions effectively and to provide basic policy, oversight,
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and guidance relative to the EN DES and CONST QA prograns. To
fulf 1.| these duties, OEDC QA performs several key functions
such as astablishing the basic QA Programrequirenents,
distributing these upper tier requirements through controlled
procedural nanual s, coordinating necessary interfaces between
the QA organisations, revieving and approving EN DES and CONST
QA procedures for conformance to QA Programrequirenents, and
auditing EN DES and CuNST activities to assess conpliance to
Appendix Scriteria and to the QA Programcriteria. The OEDC
QA Staff Manager reports all mjor quality matters pronptly and
directly to the OEDC Manager.

OEDC audit reports are routinely distributed to the Manager of
CEDC and to the appropriate division managers. Periodic
witten and oral reports are prepared to continually keep the
OEDC Manager apprised of the QA Program status. Anonthly
report isroutinely prepared for the CEDC Manager which
specifically highlights major quality items and progress toward
correcting previously identified major itens.

The Engineering Design Quality Assurance Branch (EN DES QAB)
establishes, directs, and audi s the inpieaentation of the

qual ity assurance program established for Engineering Design to
fulfill the criteria of |1QOCF&0, Appendix B. EN DES QAB
reviews and approves all EN DES design procedures and audits EN
DES organi uations for conpliance with QA programrequirements
establ i shed in accordance with Appendix B criteria. EN DES QAB
conducts training prograns in areas such as handling and
reporting of nonconformances, quality assurance records
requirenents, indoctrination in the use of EN DES design
procedures, design review, QA orientation, and QA techniques

for upper managenent.

EN DES QAB has the responsibility for assuring that the proper
engi neering information and design criteria are used in
generating design docunents. This responsibility is partially
fulfilled by an annually schedul ed audit which specifically
looks at a selected systemin the design process. This audit
sample is carefully reviewed to conpare all inputs to the
desi gn including SAR comitnento, codes, standards, and desi gn
criteria to the resulting design output (draw ngs,
procurenents, specifications, etc.). This conparson assures
that all design inputs are correctly translated iir,: 0
appropriate design outputs. These audits are in addition to
the reviews, checks, and verifications perforned by in-line
organi sati ons responsible for design. As necessary, qualified
engi neering personnel are used to supplement che audit teem and
provi de expert technical review.



A sumeary of the EN DBS audit progremis presented in Figure
IV-2. In addition to these audits, other audits, not

specific to Watts bar, verify the adequacy of the design
progranms and processes which are also applicable to Watts Bar.

9E DVB QAB mai ntains a conputerized systemfor trending

condi tions adverse to quality which are docunented on a

| oncoef ormance Report formoriginated either by EM DES, by
vendors (or by TVA shop representatives), or by the
construction site and referred to EN DES for disposition. This
data bass goes back to 1977 and now provides data on over 6,000
NCRa for all TVA nucloar projects.

For the trend data bank, each nonconformance report has been
force-fit-categorized into a 4-digit "root cause" code. The
code denotes the type of conponent, type of problem and
organi zation responsible for the problem The data bank of
nonconfrnuances can be searched on a variety of formats

Search formats include by root cause code for all projects; by
root cause code for individual projects; alphabetically by
supplier for vendor nonconformances; and by organization
responsible for the problem Key word search for a specific
conponent or type of problemis also avail able.

This past year, capability was added to provide a summary
printout of the "top 20" nmpat frequently occurring root cause
codes. Also, any of the various types of printout are now
avail able by tineframe based on the nonconformance report

dates. EN DES is now adding Licensing Event Reports and
Preoperational Test Deficiency Reports to the data base. Trend
Anal ysis Reports are reviewed by division |evel upper
management. Adverse trends are flagged to "first-1ine"
aanagement who are responsible for correcting and reversing
unsatisfactory trends.

CEDC through EN DES QAB eval uates and approves all vendor QA
programe as a necessary prerequisite to the awarding of the
contract. EN DES QAB also reviews and signs EN DES purchase
requisitions and recomendations of award of contracts. In
addition to the internal design audits described above, EN DES
QAB is also involved in an extensive programof auditing OEDC s
vendors (including the NSSS supplier). QEDC currently has 216
vendors which are audited at |east once every three years to
verify inplenentation and conformance wich the QA program
approved by CEDC during the contract bid process. In 1982, EN
DES QAB has scheduled 72 external audits of vendors associated
with all TVA nuclear projects. This does not include followp
audits which, if included, will result inover 100 audits in
1982 of TVA suppliers. A sumary of the EN DES vendor audie
program i s shown in Figure |V-2
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CEDC has further assurance in the supplier program through
another branch in EN DES, the EN DES Quality Engineering Branch
(ENDES QEB). EN DES QEB determnes if the manufacturers and
suppliers of equiprment and materials for TVA's nuclear plants
fulfill the technical and quality requirenents as defined in
the procurenent documents. The role of EN DES QEB enhances the
involvement of EN DES QAB and, through their involvement,
provides supplier surveillance for the purpose of selectively
verifying that the required inspection and testing activities
have been acconplished as specified. Wile nost vendors are
involved in QEB surveillances, this activity is applied based
on an evaluation of the contract and its safety inplications.
To fulfill this role, EN DES QEB has nine regional TVA offices
| ocated in Birm ngham Al abama; Charlotte, North Carolina

Tul sa, Cklahoma; Los Angeles, California; Philadelphia,

Pennsyl vani a; Pittsburgh, Pennsylvania; Providence, Rhode
Island; St. Louis, Mssouri; and Zurich, Switzerland to enable
nmonitoring of these activities at the location of procurenent
or manufacture. In normal situations, the QZB surveillance
activity includes a planning visit, routine surveillance
visits, and source inspections resulting in the generation of

i nspection reports, shipping releases, and the receipt of
technical data. |In abnormal situations, the QEB activities ny
result in coordination with other TVA organizations to achieve
controll ed release of discrepant material through the CEDC
nonconf or mance process, alteration of the contract provisions,
transfer of manufacture away fromthe vendor to TVA or a third
party, or a conbination of the above

The contract provisions usually |eave the supplier conpletely
responsi ble for his product devel opnent and performance
verification but provide for the presence of OEDC
representatives, along with the presentation of the work and
quality records at specified times for. TVA review Certain
"hold points" are specified in some contracts, in which case
QEB has the responsibility of restraint on further manufacture
until specific requirements have been satisfied

The supplier is always responsible for inspections of their
products and for the inspection records. The QED review
process may include sone tests in addition to those performed
by vendor personnel. The QEB surveillance can also include
general observation of vendor operations. [If the OEDC
representative notes itenms that would act against TVA interest,
he contacts the QEB Central Quality Control Staff in Knoxville
who brings the matter to the attention of the technical

engi neer assigned to the contract in question. [f the engineer
deems necessary, he can involve upper managment in order to
satisfactorily resolve the situation. The average qualified



-61-

experience of QEB field inspection engineers isvell over tcan
years. Like the Chief of EN DES QAB, the Chief of EN DES QE
is under the managenunt responsibility of the EN DES Division
M anager*

The CONST QAW, similar to EN DBS QAB, establishes the quality
assurance programand directs and verifies the inplenmentation
of the quality assurance programestablished for the Division
of Construction to fulfill the requirements of the 10C(t50,
Appendi x | Bcriteria. CONST QAB reviews and approves CONST
purchase requisitions for items which will be under the QA
programas identified by the CONST line organization. They
al so review and approve all construction-originated division

| evel procedures and site procedures.

CONST QAB al so trends conditions adverse to quality for
recurring conditions, cause and organization responsibility.
The results of the trend programare assenbled and reported
quarterly to CONST upper nanagenent to keep them inforned
regarding all phases of construction activities.

The current CONST trend analysis results (Qctober-Decenber
1981) indicates that the nosat preval ent cause for audit
deficiencies i.s "failure to follov procedure/instruction." In
order to reverse this unsatisfactory trend, the WI BCONST
Project Manager is in the process of adjusting the QA training
programto provide clearer instruction rasgarding procedure
requi rements, particularly in the processing of QA records, and
in review ng procedures with the intent to provide sinple
instructions.

One strength of CONST QAB lies in the QA units established at
the nuclear project sites. These site units are intinately
involved in the nonitoring of the daily construction activities
which affect quality. Through the activities of this onsite
organi zati on, CEDC has additional assurance that construction

i S progressing using approved design outputs controlled by
appropriate procedures. This onsite unit also reviews onsite
engi neering activities, construction work, quality control
inspection activities, and QA program requirenments

i mpl emrent at i on.

The MDES QA Staff (now EN DES QAB) baegan conducting the
internal design division audits of Watts Bar activities innid
1971 and EN DES QA Staff first audited the NSSS supplier in nid
1972.  Auditing of Watts Bar construction activities to verify
the inplenencation of the OEDC QA programbegan in January 1973
with the Construction Engineer having audits conducted on
specific construction activities and this practice continued



until August 1974. In addition, the OEDC QA staff was forned
during 1973 and they began the auditing of construction
activities as yell as conducting audits of EN DES. The audits
conducted by the OEDC QA staff vere detailed audits of
activities which could affect plant safety. The OEDC QA Staff
al so audi ted TVA organizations outside of design and
construction that provided support to the devel opnent of the
Watts Bar prigram such as the Divisions of Purchasing and
Wat er Managenent .

In 1974, the Division of Construction established CONST QA
Staff and, subsequently, the site QA Unit at WBN. The
supervisor of this QAunit currently has 14 years of nuclear
construction experience which includes eight years in nuclear
qual ity assurance. The QA Site Unit is totally independent
fromthe construction organizations of engineering, quality
control, and trades and labor and reports offsite to CONST QAB
managenent in Knoxville. In August 1974, the site QA Unit
began to conduct audits of site construction activities in the
el ectrical, mechanical, civil, general QA and onsite vendor
ar eas.

As the site QA unit matured, the OEDC QA staff gradually
decreased its detail audits of site activities and replaced
thrmwvth nr-uaSement audit' of CONST managenent and the
activities of the site QA unit. Similarly, as the internal
division audit programin design expanded, the OEDC QA staff
decreased the quantity of their audits. OEDC QA has continued
to review both the EN DES QA3 and the WN QA unit's audit
reports. These reports are reviewed for conpleteness of the
audit per the original scope and purpose, the adequacy c' the
auditor's eval uati on statement, and the adequacy of the
significance determination for each deficiency. OF)C QA can
and does upgrade audit deficiencies aa ueceasas7 to jignificant
as aresult of this review A summary of the OEDC QA audit
program related to Watts Bar is shown in Figure IV-2.

Simplified matrices of the present QA audit system are shown in
Figures IV-3 and 1V-4. These matrices were developed based

on the eighteen Appendix B criteria. Each QA organization is
assigned responsibility for the applicable criteria. This
system allows only a ainimm overlap of audit responsibility
yet ensures that all necessary criteria are reviewed on an
annual basis.

Al auditors are trained and qualified in accordance wth

Regul atory Quide 1.146, "Qualification of Quality Assurance
Program Audit Personnel for Nuclear Plants" and ANSI NA5.2.23,
"Qualification of Quality Assurance Program Audit Personnel for
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Nucl ear Power Plantse" As necessary, supplenental training is
provided as additional audit preparation in specific areas,

i.e. concrete, protective coatings, vwelding, nondestructive
eam naction, etc. Each QA organizsation often auemmets an audit
teamw th technically capabl e eangineering personnel as
illustrated early in EN D3 QAB° review of design

requirements. These individuals are designated as "techni cal
specialists" and work as a inbar of the audit teamunder the
supervision of acertified |ead auditor.

Al'l audit deficiencies are evaluated by the auditors and their
supervisors for significance per 10C150, Appendix B. Those
deficiencies designated as significant are transnmtted

i medi ately to the EN DES Nucl ear Licensing Section to be

eval uated for potential NRC 50.55(e) reportability and further
proceessing if determined reportable. Corrective action for all
audit deficiencies, includin] action to preclude recurrence for
"significant” deficiencies, is nutually established by both the
audited organization and the QA auditors and nuste be pronptly
inpl emented. Corrective action inplenmentacion is verified in
fol lowp audits and satisfactory conpletion of corrective
action leads to closure of the audit deficiency by the

audi tors. A sumary of the CONST audit program is presented

i nFigure 1V-2.

All QA personnel and the Construction Engineer have stop work
authority and responsibility. The Construction Engineer, in
fulfilling his line responsibility to the CONST Project Manager
for quality in site construction, generally issues Stop Wrk
Oders (SW). Oten chese orders are based on audit
deficiencies identified by the site QABunit. O the 17 Stop
Wrk Orders which have been issued at Watts Bar, 15 were issued
by the Construction Engineer and 1 was issued by the site QAB
unit. (This unique role of the Construction Engineer was

di scussed further in Section IIl). One Stop Wrk Oder was
issued jointly by all the QA organizations with OEDC QA
assumng lead responsibility. This Stop Work Order concerned
the lack of an established QA program for RVAC systenms. This
was a mmjor problem area at Watts Bar and is discussed further
in Section V.

O her Independent Reviews

In addition to the review and auditing done by these QA
organiiations, there are other internal and external
organi zati ons which further augment this review process.

One of the nost extensive external reviews involving TVA' s
nucl ear progeraa i s the certification and accreditation obtained
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by CEDC fromthe American Society of Mechanical Engineers
(ASHE) for conpliance with the ASME Boiler and Pressure Vessel
Code, Section Ill. COEDC s Division of Engineering Design was
one of the first design organizations to be surveyed by ASHE.
This survey resulted in a certification in 1975 as Engi neering
Organi zation based on the denonstrated capability of the CEDC
qual ity assurance program to ensure proper procurenent and
instal | ati on of ASME Code conponents. In 1976, OEDC vas
certified to a newASHE programas an N-Certificate F ier with
a quality assurance programand organi zation capable o.
assuming overall responsibility for design, procurenment, and
construction of piping systems.

Certification by ASVME is based on an onsite survey of the

i mpl enentation of OEDC s quality assurance program CEDC is
resurveyed every three years by an ASM team of consultants and
by CEDC s third party, independent inspection agency to ensure
continued inplenentation of the quality assurance program
There is an additional review every six months by an on-site

| nspection Specialist enployed by the Authorized Inspection
Agency (Hartford) for conpliance with ASME quality assurance
requi rements. The Inspection Specialist is qualified in
accordance with ANSI 1N626.0 to perform these reviews.

CEDC i s also accredited by ASE as having a functioning quality
assurance program and organi zation capable of performng the
Omner's responsibilities in accordance with the Code.
Additionally, OEDC, as the N-Certificate Holder assum ng
overal |l responsibility for ASME Code design and construction,
approves the Division of Construction Quality Assurance
Program reviews internal audits and Authorized Inspection
Agency concerns about the quality assurance program and
accompani es the Authorized Nuclear |nspection Supervisor on his
sem -annual reviews.

Since 1976, CEDC s Division of Construction, Watts Bar Nuclear
Plant, has been certified by ASM as an authorized fabricator
(NPT-Certificate) of ASME code components and OEDC has been
certified as an authorized installer (NA-Certificate) of ASEl
Code conponents. Watts Bar Nuclear Plant was the first TVA
nucl ear plant to petition for and receive these NPT
certificates. This certification is also based on an ousite
survey by ASMZ every three years of the implemenation of an
acceptable quality assurance program. Authorized Nuclear
Inspectors (ANI) employed by an independent |nspection Agency
(Hartford) monitor the quality assurance and quality control
prograns daily. An onsite ANl has been at \Watts Bar since
1976 and has identified 68 Nonsatisfactory Special Inspection
Service Records, of these itens remain open. The All's work and



involvement in construction activities and ODC's implementation
of our quality assurance program is reviewed at least semi
annual Iy by the All's superwi sor in accordance with ANSI N626. 0
1974.

In all their reviewst the AS Survey Teams have reported that
OKOC procedures and uanagement controls are fully adequate and
effective to implement the OKDC Quality Assurance Program. As
a result, OEDC holds twenty-one Certificates of Authorization
from ASO for design and construction at Watts Bar, Bellefonte,
lartsville, and Phippa Bend Nuclear Plants.

The Office of Power is also involved In the assurance function,
for the plant POAZEl will eventually operate, in that OEDC has
also established a joint audit program to verify the adequacy
of the interface between OEDC (design and construction) and
POERB  (operator) as described in Section IIl. This audit
programis in addition to the audit programs internal to both
the Office of Engineering Design and Construction and the
Office of Power. Joint audits utilize an experienced team of
auditors fromboth PONER and OCEDC. The |ead auditor
responsibility is routinely rotated between the two offices.
The purpose of the Joint Audit Programis to verify the
conpliance of all interface activities with QA program
requirenents and to determne the effectiveness of control of
interfaces anong participating organizations. Deficiencies are
docunented in audit reports which are distributed to both OEDC
and POWER managemnt.  Corrective action required to address
the identified deficiencies is handled by the affected

organi sation's managenent and administered through the

organi zation's owmva internal QA program

Addi tional coordination and control of interfaces is affected
by the TVA Quality Assurance Steeringi Comittee established co
assure uniform interpretation and application of the quality
assurance policies of TVA and requirenments established by
regul ations, codes, and standards. The comictee is conprised
of executive, line, and QA uanagement menbers from appropriate
office-level and division-level organizations. In carrying out
its objectives, the coaittee keeps members nutually inforned
on nuclear industry related quality issues: recomrends new
quality assurance policiesl reviews quality trends and
reconends corrective action; considers and recomands
solutions to interdivisional quality assurance problens;
arranges independent managenent reviewsv of the QA programs; and
eceauends vays of inproving the effectiveness of these
prograns.

In addition to these reviews, the inspections performed by the
Nucl ear Regul atory Comi ssion provided a neaningful feedback
concerning giality probleus. Watts Bar was one ef the first



nucl ear plant sites to be assigned an onsice resident

i nspector. The resident inspector was assigned to Watts Bar
in February 1980.

Since January 1978, NRC has identified 116 infractions at Watts
Bar. This represents approxi mately 8200 inspector hours. O
these 116 infractions, TVA has issued a final report for all

but one item This has resulted in closure of 67 of the
violations with the remaining 49 itens awaiting further NRC
followp or TVA action. TVA has continually sought to inprove
our timeliness and responsiveness to the identified violations
and, in many cases, have benefitted from the inplenented
corrective action which has resulted in nore detailed and
conprehensive progranms in affected areas.

TVA is also actively involved in the activities of the
Institute of Nuclear Power Operations (INPOQ). TVA has |oaned
manpower to support INPO activities and has participated in
INPO revi ews of operating plants. Currently, TVA is working
with INPO and other utilities to develop an industry programto
perform independent evaluations of utilities' design and
construction organizations and performance. This effort is
currently directed toward the devel opnent of Performance
(bjectives and Criteria. Once conpleted, TVA anticipates
requesting an INFO review of the TVA design and construction
organi zation based on these devel oped objectives and criteria.

Internal and external management reviews are often performed to
assess the overall OEDC organization. An exanple of an
internal management review was the review perforned in 1977 at
the request of the Manager of OEDC and the Manager of Power.
This managenent review dealt specifically with the QA Program
and was conducted to assess the perfornmance of all TVA

organi zational conponents (EN DES, CONST, OEDC, and POVER)
involved in the QA Programactivities. The objective of the
reviewwas to evaluate the effectiveness of the existing QA
Program and to identify areas where the program effectiveness
and value could be increased. The review team consisted of the
Assistant to the Manager of OCEDC, a representative from the
Manager of POAER s office, and a consultant (Senior Vice
President) from Nuclear Services Corporation. The review team
exam ned available quality assurance related docunents and
interviewed numerous personnel involved in the QA Program and
in the line functions. This review generated several
recomendations aimed at strengthening the QA function and
streanmining both the QA procedures and the necessary QA
docunent ation required by these procedures. A followp review
was conducted in 1978 to verify the corrective actions taken to
address these recommendati ons.





